The aim of this work is to study the effect of crud fibers from tropical green forage on rabbit growth and heath. Thirty six rabbits weaned at 40 days old, were individual caged and allotted to 4 dietary treatments. Rabbits were feeding with control or basal "C" feed only commercial pellet, basal feed supplemented with Centrosema pubescens "Cp", basal feed supplemented with Albizia lebbeck "Al" and basal feed supplemented with Andropogon gayanus "Ag". Individual feed intake, body weight gain, carcass productivity, food cost, morbidity and mortality were studied. Forage supplementation was increased feed intake (19.3% dry matter than control) from 75 to 91 days old (P=0.01). Feed efficiency with feed C (5.1) and Al (5.3) was better than Cp (6.0) and Ag (6.1) from 45 to 91 days old (P = 0.04). However, diet had no significant influence on total ingestion (45-91 days), body weight gain and carcass productivity. In addition, forage was no reduced diet charge. On health, mortality was reduced significantly using forage than control (12.5% vs 25.0%; P < 0.01). But, morbidity with diet Ag was equal to control (75%) and higher than diet Cp and Al (31.3%) (P < 0.01).
Introduction
The stability of digestive ecosystem and health are influenced by abiotic and biotic factors. Growing rabbit imbalance of caecal ecosystem is associated to intestinal diseases and cause high mortality in livestock. Diet is principal factor which is the most frequently involved in non-specific digestive diseases (Gidenne and Licois, 2005; Kimsé et al., 2012; Peeters et al., 1995) . Thus, a high fermentable carbohydrates such as starch (low fibers) in diet causes digestive disorders and significant economic losses (Bennegadi-Laurent et al., 2004) . A supply of 19-20% ADF or 40-45% NDF in growing rabbit diet contributes to the stability of the caecal ecosystem and reduce the risk of digestive disorders . Fibers, starch, mucopolysaccharides and other oligosaccharides that have escaped from the intestinal digestion or intestinal absorption are pentose and hexose degraded by bacterial enzymes in caecum. They are fermented by bacteria in pyruvate, and pyruvate is in turn converted into volatile fatty acids (VFA) and gases (H 2 , CO 2 , CH 4 ). Volatile fatty acids produced following the fermentation are short chain acids used as an energy source. This energy covers 10-40% of the maintenance requirements of growing rabbit. In developing countries, the cost of pellet diet constitutes an obstacle to profitability in small-scale livestock. Using forage diets only cause many deaths in this breeding system. However, providing forage to supplement the pellet diet could allow one hand to meet fibers requirement of animals, and other parts to reduce the cost of diet while preserving their health.
The aim of this study is to evaluate the impact of the contribution of tropical forages in addition to industrial pellet diet on rabbit growth performance, health and the diet cost at Côte d'Ivoire. The work also aims to develop the use of tropical forage in rabbit breeding.
Material and methods

Animals and diets
Forty rabbits from various artisanal crosses between (New Zealand x Californian) x (New Zealand x Californian) weaned at 40 days were divided into four groups. The average weight of groups is equal. The animals were adapted 5 days to the experimental diet.
Animals were housed in individual cages. Animals were fed ad libitum quantities of 4 diets containing either forage in addition or pellet diet only (Table 1) . The control diet C is a commercial pellet feed without adding green forage. The other three groups were fed besides pellet diet, respectively with Centrosoma pubescens (group Cp), Albizia lebbeck (group Al) and Andropogon gayanus (group Ag) in their cage. Forages were collected without considering their physiological state. They were collected the previous evening of their use and exposed to room temperature 26° C approximately during 14 hours (from 6:00 p.m. to 8:00 GMT). Animals were feeding from 45 to 91 days of age. Fifty gram (50 g) of pellet diet and 100 g of forages were sampled weekly to determine dry matter intake (DMi). *Crude fibers and crude protein of pellet diet and forages were given by the manufacturer Ivograin® and LACENA (LACENA, 1985) .
Animals health
The overall condition of the animals was observed every morning before diet distribution. Morbid rabbits with an apparent diarrhea or dead were reported. Animals whose weigh was decreased for one week, were considered morbid. The sanitary risk index (SRI) is calculated by the accumulated dead animals and morbid.
Growth performance measurement and feed costs
Growth performance was studied by the individual weighing weekly. Nine consecutive weighing were carried out between 45 and 91 days of age. However, fed intake was performed daily by weighing the diet dispensed and refusals. For the carcass weight, five rabbits were euthanized by group at 91 days of age. Animals were gutted and head removed. They were stored at 4 ° C for 24 h and weighed (DW). Carcass productivity was calculated with ratio of DW by weight at 91 days.
Animal food production costs were estimated. However, forages harvested grew naturally without any special monitoring, so they did not need financial investment.
Statistical analysis
The statistical analysis was performed using a monofactorial model (effect of diet). The effect of forage on growth, feed intake, carcass weight and the cost of diet production were treated by analysis of variance using the R software version 2.10.1. Mortality, morbidity and SRI were tested by G test and compared 2 by 2 variance using the R software version 2.10.1.
Results
The aim of the study is to test the effect of three forages (C. pubercens, A. lebbeck, A. gayanus) on young rabbit growth and health, for their use in the feed formulation.
To understand the effect of forage on parameters studied and avoid the probable interaction between the effect of diet and age, growth and feed intake data are presented at intervals of 2 weeks. As for carcass performances, the cost of diet ingested, morbidity's, mortality's rate, and the SRI, data were processed by creating a pool for diet between weaning and slaughter. The rate of C. pubescens in total DM intake was higher than that of A. lebbeck and A. gayanus between 45-59 days and 60-74 days respectively +5.05 (P = 0.05) and +5.24 (P = 0.03). However, between 75-91 days, the rate C. pubescens is lower than A. lebbeck and A. gayanus of -9.12% (P <0.01). However, form 35 to 91 days of age, the proportion of C. pubescens and A. gayanus are similar (23.05%) and higher than A. lebbeck about 2.55% (P <0.01) (Figure 1) 
Feed intake and forage rate in diet
From weaning at 45 days of age to 74 days, the daily feed intake (g of DM) is similar for all groups. Averages are 100.71 and 102.95 g of DM/day respectively for the periods between 45-59 days and 60-74 days of age. Between 75 and 91 days, daily DM ingested increased of 19.26% in rabbits whose diet contains fodder (135.13 g on average) compared to the control group (P = 0.01 ).
However, overall way, between weaning and slaughter, no significant difference was observed between the 4 groups for feed intake. The average between weaning and slaughter is 112.02 g of DM/day (Table 2 ). Effect of forage intake on growth, feed efficiency and carcass weight There was no significant difference in the growth of animals in this work (Table 3) For, feed efficiency, not significant difference was found in all groups between 45-59 d, 74 d-60 and 75-91 days. However, during the last breeding period (75-91 d), feed efficiency of group Ag (pellet + A. gayanus) tended by 1 unity higher than groups Cp (pellet + C. pubescens), Al (pellet + A. lebbeck) and control C (P = 0.07). From 45 d to 91 d, group Cp and group Ag feed efficiency are higher than control and group A by 0.9 unity (P = 0.04).
Daily diet development cost per rabbit not differs with 4 groups. Average of animal diet's price by days is 17.2 FCFA (0.3 Euro) from weaning to slaughtering. Carcass productivity at 91 days of age is similar on 4 groups. Average of carcass rate of productivity is 54.4%.
Effect of forage on health
During breeding, 17 morbidity rabbits were registered to the 32 initial rabbits. Five rabbits died (Table 4) . Symptoms were feed intake and growing decreased and profuse diarrhea. The majority of digestives troubles (76.5%) were occurred between 45 and 60 days of age (Figure 2 ). Morbidity in control (C) and Ag group (pellet + A. gayanus) was higher than groups Cp (pellet + C. pubescens) and group Al (pellet + A. lebbeck). Digestive morbidity in group Cp was -37.5% lower than groups C and Ag. Morbidity in group Al was the lowest in the 4 groups. Morbidity in group Al was -12.5 lower than group Cp and -50% than the control and Ag. Mortality in control group was twice of forage groups (Cp, Al and Ag). No significant differences were observed for mortality between group Al, Cp and Ag. The sanitary risk index (SRI) was similar between control and group Ag. The average of this SRI was 93.8%. No difference was observed between group Al and group Cp. However, SRI of control and group Ag was twice as calculated in groups Al and Cp. Figure 2 . Impact of age on growing rabbit heath (morbidity) from 45 days of age to 90 days. C : pellet diet used as control ; diet Cp : pellet diet supplemented with forage Centrosema pubescens. Diet Al : pellet diet supplemented with forage Albizzia lebeck; diet Ag : pellet diet supplemented with forage Andropogon gayanus.
Discussion
Effect of forage on growth, feed intake, diet cost and carcass Low fibers diet (8% Crud fibers, 9% ADF) decreased feed intakes and growth for 22 and 16% respectively compared to control (18% Crud fibers, 20% ADF) from weaning at 28 days to 56 days of age (Kimsé, 2009) . In this work, a feed intake was not increased by high fibers diet such as forage from weaning (40 days) to 74 days of age. However, between 75 days and slaughter (91 days), feed intake was increased by forage supplementation. Feed intake increasing during this period, is generated by the rate of forage for total ingestion. Higher rate of forage ingested, can be explained by increased activity of microorganisms (fibrolytic bacteria) in the digestive tract of animals. So, from weaning to 74 days, the part of forage intake was 11%. And from 75 days to slaughter age, forage part was increased to 30%. However, digestible energy in pellet diet only was higher but, rabbit could not regulate this energy if fibers rate (lignocelluloses) is below certain threshold, like noticed by Bennegadi et al (2002) . Feed intake in this work was lower than those observed by Martignon et al (2010) and Kimsé (2009) with Zealanders x Californians rabbits fed pellets diet (140g/day/rabbit). This study's results also show that the using green forage does not reduce rabbit weight gain compared to the pellet feed. It would also mean that the rate of 9% Crud fibers does not cause a significant decrease in the growth compared to 18% (Kimsé, 2009) . However, daily weight gain may fall by 18% when fibers rate decreases from 17% to 7%. Other studies summarized by Gidenne (2003) show that diet fibers reduction decreases growing performance and feed efficiency. The high feed efficiency observed in group fed with A. gayanus was caused by the high ingestion of this forage between 75 and 91 days age. Growing performance in this study was lower than Zealanders x Californians rabbits which daily weight gain and feed efficiency were around 45 and 2.5 respectively (Gidenne et al., 2000; Kimsé, 2009 ). This daily weight gain was similar to results of Kimsé et al (2013) with rabbit livestock Côte d'Ivoire. The experimental conditions used, such as races, food and climate would be responsible for the low performance. The cost of the food ingested per animals has not changed with the addition of green forage because ingested pellet amount has not changed. Caracas productivity was not influenced by food. However, this value is higher than that recorded by the Tunisian Hedhly et al. (2010) .
Effect of green forage on heath
Sanitary risk was higher in the control and A. gayanus group. This can be partly explained by the fibers deficiency in pellet diet used and diet crude fibers/crude protein ratio. Indeed, crud fibers rate in pellet was 9%, which is 2 times lower than rabbit nutritional recommendations. Relationship between fibers content and digestive disorders appearance in livestock was study by many authors (Chao and Li, 2008; Gidenne, 1997; Gidenne and Licois, 2005) . Reducing fibers rate in diet decreases substrate rates available for caecum anaerobic bacteria. This results in the disruption of caecal ecosystem balance. This disturbance is manifested by the reduction of strictly anaerobic bacteria such as Ruminococcus albus and Ruminococcus flavefasciens (Bennegadi, 2002) . These bacteria proportion reduction can increase Bacteriodes community including Bacteroides fragilis that have often pathogens actions (Myers et al., 1990) . Mortality from diarrhea was reduced with fibers (lignin) intake (Colin et al., 2007) . However, the high morbidity of animals that received A. gayanus in addition (30% Crud fibers) does not explain by fibers rate. The high mortality could be caused by the low crude protein (CP) rate of pellet diet and A. gayanus (15 and 8% respectively) or fibers and protein ratio in these two diet (0.6 in pellet and 3.6 in A. gayanus group) . Indeed, protein rate could also have an impact on rabbit health (Gidenne and Lebas, 2006) .
Conclusion
This study's results also show that using green forage does not reduce rabbit weight gain compared to the pellet feed. Using green forage associated with commercial pellet could decrease sanitary risk. However, ratio of protein fibers must not be too low or high. Ration around 1 might be recommended. Providing forage to supplement the pellet diet could allow one hand to meet fibers requirement of animals, and other parts to reduce the cost of diet while preserving their health.
However, to better assess the impact of forage on animal performance, health and diet cost, it would be necessary to conduct further studies with a larger effective of rabbit. On the other hand, it would be interesting to assess the impact of these forages on caecum ecosystem, gut cells, physiopathology parameters and their digestibility.
